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Paper or Plastic?  
Packaging Material Affects Health Perception and Consumption 
 
SUMMARY 
This paper explores whether packaging material biases health perception and 
consumption. We propose that paper (vs. plastic) can lead to higher health perceptions of the 
package and hence decrease the consumption amount due to health goal activation.  
Study 1 shows that health perception of paper is higher than the one of plastic. Study 
2A and study 2B investigate the influence of packaging material on consumption. Study 2A 
shows that paper packaging leads to lower consumption compared to plastic packaging. Study 
2B seeks generalizability of the previous effect by replicating the findings of study 2A in a 
setting that differs in procedure and stimuli. Finally, study 3 shows that the effect between 
packaging material and consumption disappears when the package is strongly associated with 
unhealthy food. The results of study 2A, study 2B and study 3 provide initial evidence that 
healthy packages lead to decreased consumption. We propose that health goal activation 
underlies this effect and are currently investigating this in an ongoing study. These findings 
offer substantive relevance for product designers, retailers, public policy makers, and 
consumers to tackle the worldwide obesity problem.  
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EXTENDED ABSTRACT 
Public policy makers have been taking measures to drive back unhealthy food 
consumption and stimulate healthy food choices because of the worldwide obesity problem 
(OECD Obesity Update, 2017). As up to 75% of purchase decisions are made in-store, 
packaging plays an important role in promoting these healthy food choices (Cameron, Charlton, 
Ngan, & Sacks, 2016; Swinburn et al., 2011). Before consumption, especially when consumers 
have no experience with a product, potential consumers heavily rely on packaging to evaluate 
the product (Bloch, Brunel, & Arnold, 2003; Crilly, Moultrie, & Clarkson, 2004).  
Until now, research on packaging especially focused on graphical and verbal design 
elements such as logos and colors (Grunert, Bolton, & Raats, 2008; Kiesel, McCluskey, & 
Villas-Boas, 2011). However, next to graphical and verbal design elements, also structural 
design elements such as materials, shape and formats (Ampuero & Vila, 2006) may have great 
impact on consumers’ perceptions too (Festila & Chrysochou, 2018; Steffen, 2016). 
Surprisingly, insights into the impact of these structural design elements are limited. To help 
fill this void in literature, this paper focusses on how packaging materials bias health perception 
(HP) by looking at paper vs. plastic. These two packaging materials were chosen because they 
are by far the most common in the European and American food market (De Temmerman, De 
Bondt, & Van Kerckhove, 2017; Künnapas, 1955). 
Not only brands and products (Geuens, Weijters, & De Wulf, 2009; Keller & Aaker, 
1998), materials may have a symbolic meaning too (Underwood, 2003). In the context of 
packaging material, research shows that observed naturalness of products is higher when 
products are presented in sustainable packaging (e.g., paper) than when they are presented in 
conventional packaging (e.g., plastic) (Magnier, Schoormans, & Mugge, 2016). Consumers 
strongly associate paper with nature (Magnier et al., 2016) and natural materials are strongly 
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associated with healthiness (Maller, Townsend, Pryor, Brown, & St Leger, 2006). These 
findings allow consumers to see paper as a more healthy packaging material. Therefore, we put 
forward the following hypothesis:  
H1:  Health perception of paper is higher than the one of plastic.  
Furthermore, research shows that consumers often underestimate the number of calories 
from what they perceive as healthy food (Chandon, 2013; Chandon & Wansink, 2007) leading 
consumers to increase their consumption from those products. Hence, if packaging material has 
an impact on HP of the product, in other words, when packaging material would create a health 
halo (Peloza, Ye, & Montford, 2015; Steenis, van Herpen, van der Lans, Ligthart, & van Trijp, 
2017), we could expect that healthy packages increase consumption (Bui, Tangari, & Haws, 
2017; Chandon & Wansink, 2007). However, an alternative process could be at play: healthy 
packages could activate a health goal leading to decreased consumption (Belei, Geyskens, 
Goukens, Ramanathan, & Lemmink, 2012). According to the latter, any cue in the marketing 
environment that makes the concept of health highly accessible in consumers’ minds and thus 
activates a health goal leads to lower consumption (Belei et al., 2012; Raghunathan, Naylor, & 
Hoyer, 2006). Applied to packaging, this means that healthy packages could lead to decreased 
consumption due to health goal activation. Based on these two opposing predictions, we put 
forward two distinct hypotheses:    
H2a:  Consumption is higher when products are packaged inside a paper (vs. plastic) 
package.  
H2b:  Health perception of a food product which is affected by health perception of the 
package underlies the effect of packaging material on consumption.  
H3a: Consumption is higher when products are packaged inside a plastic (vs. paper) 
package. 
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H3b: Health perception of the package which leads to health goal activation underlies  
the effect of packaging material on consumption. 
We also put forward that the package effect –in whatever direction– will not always 
occur. Some packages are strongly related to specific products. To illustrate, the not so healthy 
fish and chips are traditionally wrapped in (news)paper and most fast-food hamburgers are 
served in typically shaped cardboard boxes. We suggest that the effect of packaging material 
on consumption will disappear when consumers associate the package with unhealthy food. 
When the attribute (i.e., package) is no longer considered healthy, no health goal will be 
activated (Belei et al., 2012) or no health halo will be created (Bui et al., 2017; Steenis et al., 
2017). Because of this association, there will no longer be any difference in consumption 
between paper and plastic packages. We put forward the following hypothesis:  
H4: The effect of packaging material on consumption disappears when consumers  
associate the package with unhealthy food.   
STUDY 1 
Study 1 tests whether paper increases HP of the package (H1) by means of a within-
subjects design. Forty-eight participants (MTurk) each saw eighteen stimuli one by one 
randomly drawn out of the two categories, that is, paper and plastic. Stimuli varied in different 
main characteristics of package design elements (e.g., color, size, and shape) to exclude the 
effects of these elements on HP of the stimuli. To measure HP of the stimulus, participants 
completed a seven-point semantic differential scale (1 = not at all healthy, 7 = very healthy). 
The results of a paired samples t-test show a significant effect of packaging material on HP of 
the package (t(47) = 5.17, p < .001, Cohen’s d = 0.75). Specifically, paper (Mpaper = 4.16, SD = 
.96) has a higher HP than plastic (Mplastic = 3.28, SD = 1.05). This result confirms H1.  
STUDY 2A 
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Study 2A tests the influence of packaging material on consumption (H2a; H3a). A total of 
127 (58% females, Mage = 29.80, SD = 15.21) participants were recruited to participate in a 
between-subjects laboratory study. Participants were randomly given a paper or plastic non-
resealable package containing chocolate peanut candies. Participants were instructed that they 
could consume as much as they want of the chocolate peanut candies while watching a five 
minute video. To determine consumption amount for each participant, the remaining weight of 
food is subtracted from the initial weight. The outcome of this calculation serves as the 
dependent variable. In addition to the consumption data, we also collected other information 
(socio-demographics, HP of the package, hunger level, etc.) in an online questionnaire before 
and after watching the video.  
To test whether healthy packages create a health halo, we also checked HP of both the 
package and the product. Participants were required to rate HP of the package (measurement 
cfr. study 1) and HP of the product within the package by means of a five-item seven-point 
semantic differential scale (α = .91) (Adams & Geuens, 2007). An independent samples t-test 
indicates that there is a significant effect of packaging material on HP of the package (t(125) = 
7.50, p < .001, Cohen’s d = 1.34). Paper packages (Mpaper = 4.11, SD = 1.60) have a higher HP 
than plastic packages (Mplastic = 2.21, SD = 1.20). This result supports H1. No difference could 
be found between paper and plastic packaging in the case of HP of the product (t(125) = -.64, 
p = .522). This result disconfirms H2b. 
Consumption is analyzed with a negative binomial regression model, as we are dealing 
with overdispersed count data. The sample variance (σ2 = 135.55) exceeds the sample mean (M 
= 8.20) which means the index of dispersion is greater than 1, and the confidence intervals of 
the negative binomial parameter do not include zero (95%; 1.37, 2.37). As Table 1 shows, 
consumption of products in paper packages is 0.62 times consumption of products in plastic 
packages at baseline (p = .052), holding hunger level constant. This result confirms H3a.  
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Table 1 
Study 2A: Negative binomial regression model of consumption (N = 127) 
 95% Wald Confidence Interval for Exp(B) Exp(B) 
Plastic package  1 
Paper package .38, 1.00 .62* 
Hunger level  1.09, 1.42 1.24** 
* Significant at p < .1 
** Significant at p < .01 
STUDY 2B 
Study 2B intends to seek generalizability of the effect by replicating the findings of 
study 2A in a setting that differs in procedure and stimuli. First, consumption time was not 
fixed. Participants had to answer various filler questions during consumption instead of 
watching a video. Second, the stimuli used in study 2B differed from those in study 2A. Both 
healthy (cashew) and unhealthy (coated and fried) nuts were used in resealable packages. We 
conducted a 2 (packaging material: paper vs. plastic) x 2 (product type: healthy vs. unhealthy) 
between-subjects laboratory experiment with 119 participants (50% females, Mage = 22.56, SD 
= 5.29) recruited through the University’s research panel. Participants were randomly presented 
a resealable package with healthy or unhealthy nuts. Behavioral measures were also included 
in this study: after completion of the package evaluation, participants were invited to complete 
several other unrelated tasks and were told that they could eat as many nuts as they liked. The 
consumption amount serves as the dependent variable (measurement cfr. study 2A). 
Also in this study we check HP of the package and the product. The results are the same 
as in study 2A. An ANOVA shows a significant main effect of packaging material on HP of 
the package (Mpaper = 4.47, SD = 1.49 vs. Mplastic = 2.72, SD = 1.44; F(1) = 40.84, p < .001, η2 
= .26). A one-sample t-test also shows that both paper (t(68) = 2.66, p = .010, Cohen’s d = -
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0.32) and plastic (t(49) = -6.27, p < .001, Cohen’s d = -0.89) packages are significantly different 
from test value four (i.e., middle of the HP of the package scale). This indicates that across 
different product types (i.e., healthy and unhealthy) paper is seen as a healthy package and 
plastic is seen as an unhealthy package. Further, there is no significant effect of packaging 
material on HP of the product (t(117) = .78, p = .435).  
Consumption is analyzed with a negative binomial regression model, as we are dealing 
with overdispersed count data. The sample variance (σ2 = 377.02) exceeds the sample mean (M 
= 16.61) and the confidence intervals of the negative binomial parameter do not include zero 
(95%; 1.08, 1.84). In total, consumption from paper packages is 0.59 times consumption from 
plastic packages at baseline (p = .026), holding hunger level constant. When looking more in 
detail, we see that consumption of unhealthy nuts in paper packages is 0.50 times consumption 
of unhealthy nuts in plastic packages at baseline (p = .033), holding hunger level constant. As 
for healthy nuts, there is no such difference in consumption (p = .282). These results suggest 
that paper packaging activates a health goal, limiting the intake of unhealthy food. 
STUDY 3 
Study 3 tests whether the effect between packaging material and consumption disappears 
when the package is associated with unhealthy food (H4). A total of 119 participants (52% 
females,   Mage = 20.43, SD = .70) who were following a master program at a large Belgian 
University participated in a 2 (packaging material: paper vs. plastic) x 2 (product type: healthy 
vs. unhealthy) between-subjects laboratory study. They received course credit for their 
participation. The procedure and measures of this study are the same as in study 2A, but the 
stimuli differed. Healthy (cashew) and unhealthy nuts (coated and fried) were now packed 
inside a paper or plastic box that is typically used to serve Belgian fries. Next to monitoring 
consumption, we also checked to which type of food the participants associated the used 
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packages via an open question. Afterwards, this question was re-coded. This manipulation 
check indicates that 70.6% of the participants associated the package with unhealthy food 
compared to 29.4% who did not (χ2(1) = 17.13, p < .001). Thus, our manipulation is successful.  
As in the previous studies, an ANOVA indicates that there is a significant main effect of 
packaging material on HP of the package (Mpaper = 3.66, SD = 1.50 vs. Mplastic = 2.02, SD = .99; 
F(1) = 49.47, p < .001, η2 = .30). A one-sample t-test also shows that both paper (t(61) = -1.77, 
p = .081, Cohen’s d = -0.23) and plastic (t(56) = -15.11, p < .001, Cohen’s d = -2.00) packages 
are significantly different from test value four (i.e., middle of the HP of the package scale). This 
result supports our manipulation. Again, no difference is found between paper and plastic 
packaging in the case of HP of the product (t(117) = -.52, p = .605, Cohen’s d = .10). 
Consumption is analyzed with a negative binomial regression model, as we are dealing 
with overdispersed count data. The sample variance (σ2 = 555.90) exceeds the sample mean (M 
= 18.16) and the confidence intervals of the negative binomial parameter do not include zero 
(95%; 1.44, 2.47). Consumption from paper packages is not significantly lower than 
consumption from plastic packages at baseline (p = .325), holding hunger level constant. This 
result confirms H4. 
ONGOING STUDY 
The results of study 2A, study 2B and study 3 provide initial evidence that healthy 
packages lead to decreased consumption. We propose that health goal activation underlies this 
effect (H3b). According to previous research, food attributes that have a strong connotation of 
health should make the concept of health highly accessible in consumers’ minds and thus 
activate a health goal leading to lower consumption (Belei et al., 2012; Raghunathan et al., 
2006). Currently, we are still investigating the underlying process involved with those different 
consumption patterns using a lexical decision task in which faster recognition of health-related 
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words indicates goal activation (Belei et al., 2012; Fishbach, Friedman, & Kruglanski, 2003). 
The results of this study will be presented at the conference.  
DISCUSSION 
Prior research on packaging especially focused on graphical and verbal design elements 
such as logos and colors (Grunert et al., 2008; Kiesel et al., 2011). However, less is known 
about structural design elements such as materials, shape and formats (Ampuero & Vila, 2006). 
This gap raises the question: How do packaging materials (paper vs. plastic) bias HP and 
influence consumption?  
The current research delivers a theoretical contribution to the understanding of 
(un)healthy food consumption in our contemporary society by investigating HP of packaging 
material and uncover why packaging material can affect consumption. The first study provides 
initial evidence that packaging material affects HP of the package. Results of the second study 
show that these HP biases prompt consumers to consume more or less food in realistic 
consumption situations. The notion that the packaging material could affect HP and 
consumption of (un)healthy products offers substantive relevance for product designers, 
retailers, public policy makers, and consumers to tackle the worldwide obesity problem.  
In an ongoing study we are still investigating the underlying process of health goal 
activation involved with those different consumption patterns. The relationship between (HP) 
perceptions and consumption and the corresponding underlying processes still deserve more 
attention though. First of all, a clear distinction should be made between perceptions specific to 
the food and perceptions of extrinsic cues (e.g., packaging). In previous literature we noticed 
that these perceptions may or may not influence each other. Second, more research is needed 
into the possible relationship between these perceptions and the underlying processes that play 
a role in influencing consumption.  
  
 
References 
Adams, L., & Geuens, M. (2007). Healthy or unhealthy slogans: That’s the question... Journal 
of Health Communication, 12(2), 173–185. https://doi.org/10.1080/10810730601152755 
Ampuero, O., & Vila, N. (2006). Consumer perceptions of product packaging. Journal of 
Consumer Marketing, 23(2), 102–114. https://doi.org/10.1108/07363760610655032 
Belei, N., Geyskens, K., Goukens, C., Ramanathan, S., & Lemmink, J. (2012). The Best of 
Both Worlds? Effects of Attribute-Induced Goal Conflict on Consumption of Healthful 
Indulgences. Journal of Marketing Research, 49(6), 900–909. 
https://doi.org/10.1509/jmr.10.0155 
Bloch, P. H., Brunel, F. F., & Arnold, T. J. (2003). Individual Differences in the Centrality of 
Visual Product Aesthetics: Concept and Measurement. Journal of Consumer Research, 
29(4), 551–565. https://doi.org/10.1086/346250 
Bui, M. (Myla), Tangari, A. H., & Haws, K. L. (2017). Can health “halos” extend to food 
packaging? An investigation into food healthfulness perceptions and serving sizes on 
consumption decisions. Journal of Business Research, 75, 221–228. 
https://doi.org/10.1016/j.jbusres.2016.08.032 
Cameron, A. J., Charlton, E., Ngan, W. W., & Sacks, G. (2016). A Systematic Review of the 
Effectiveness of Supermarket-Based Interventions Involving Product, Promotion, or 
Place on the Healthiness of Consumer Purchases. Current Nutrition Reports, 5(3), 129–
138. https://doi.org/10.1007/s13668-016-0172-8 
Chandon, P. (2013). How package design and packaged-based marketing claims lead to 
overeating. Applied Economic Perspectives and Policy, 35(1), 7–31. 
https://doi.org/10.1093/aepp/pps028 
  
 
Chandon, P., & Wansink, B. (2007). The Biasing Health Halos of Fast-Food Restaurant 
Health Claims: Lower Calorie Estimates and Higher Side-Dish Consumption Intentions. 
Journal of Consumer Research, 34(3), 301–314. https://doi.org/10.1086/519499 
Crilly, N., Moultrie, J., & Clarkson, P. J. (2004). Seeing things: Consumer response to the 
visual domain in product design. Design Studies, 25(6), 547–577. 
https://doi.org/10.1016/j.destud.2004.03.001 
De Temmerman, J., De Bondt, C., & Van Kerckhove, A. (2017). Inhoudsanalyse over het 
gebruik van verpakkingselementen in de voedingsmarkt. Ghent University. 
Festila, A., & Chrysochou, P. (2018). Implicit communication of food product healthfulness 
through package design: A content analysis. Journal of Consumer Behaviour, 17(5), 
461–476. https://doi.org/10.1002/cb.1732 
Fishbach, A., Friedman, R. S., & Kruglanski, A. W. (2003). Leading Us Not Unto 
Temptation: Momentary Allurements Elicit Overriding Goal Activation. Journal of 
Personality and Social Psychology, 84(2), 296–309. https://doi.org/10.1037/0022-
3514.84.2.296 
Geuens, M., Weijters, B., & De Wulf, K. (2009). WORKING PAPER A New Measure of 
Brand Personality. International Journal of Research in Marketing, 26(2), 97–107. 
Grunert, K. G., Bolton, L. E., & Raats, M. M. (2008). Processing and acting upon nutrition 
labeling on food : The state of knowledge and new directions for transformative 
consumer research Nutrition Labeling in the USA and EU : An Overview. 
Transformative Consumer Research for Personal and Collective Well-Being, 2030, 333–
351. 
Keller, K. L., & Aaker, D. A. (1998). The Impact of Corporate Marketing on a Company’s 
  
 
Brand Extensions. Corporate Reputation Review, 1(4), 356–378. 
https://doi.org/10.1057/palgrave.crr.1540057 
Kiesel, K., McCluskey, J. J., & Villas-Boas, S. B. (2011). Nutritional Labeling and Consumer 
Choices. Ssrn, 141–160. https://doi.org/10.1146/annurev.resource.012809.103957 
Künnapas, T. M. (1955). an Analysis of the “Vertical-Horizontal Illusion.” Journal of 
Experimental Psychology, 49(2), 134–140. https://doi.org/10.1037/h0045229 
Magnier, L., Schoormans, J., & Mugge, R. (2016). Judging a product by its cover: Packaging 
sustainability and perceptions of quality in food products. Food Quality and Preference, 
53, 132–142. https://doi.org/10.1016/j.foodqual.2016.06.006 
Maller, C., Townsend, M., Pryor, A., Brown, P., & St Leger, L. (2006). Healthy nature 
healthy people: “contact with nature” as an upstream health promotion intervention for 
populations. Health Promotion International, 21(1), 45–54. 
https://doi.org/10.1093/heapro/dai032 
OECD Obesity Update. (2017). Obesity Update 2017. Diabetologe, 13(5), 331–341. 
https://doi.org/10.1007/s11428-017-0241-7 
Peloza, J., Ye, C., & Montford, W. J. (2015). When Companies Do Good, Are Their Products 
Good for You? How Corporate Social Responsibility Creates a Health Halo. Journal of 
Public Policy & Marketing, 34(1), 19–31. https://doi.org/10.1509/jppm.13.037 
Raghunathan, R., Naylor, R. W., & Hoyer, W. D. (2006). The Unhealthy = Tasty Intuition 
and Its Effects on Taste Inferences, Enjoyment, and Choice of Food Products. Journal of 
Marketing, 70(4), 170–184. https://doi.org/10.1509/jmkg.70.4.170 
Steenis, N. D., van Herpen, E., van der Lans, I. A., Ligthart, T. N., & van Trijp, H. C. M. 
(2017). Consumer response to packaging design: The role of packaging materials and 
  
 
graphics in sustainability perceptions and product evaluations. Journal of Cleaner 
Production, 162, 286–298. https://doi.org/10.1016/j.jclepro.2017.06.036 
Steffen, A. D. (2016). Nudging - Possibilities, Limitations and Applications in European Law 
and Economics. In Nudging-Possibilities, Limitations and Applications in European Law 
and Economics, 69–89. https://doi.org/10.1007/978-3-319-29562-6 
Swinburn, B. A., Sacks, G., Hall, K. D., McPherson, K., Finegood, D. T., Moodie, M. L., & 
Gortmaker, S. L. (2011). The global obesity pandemic: Shaped by global drivers and 
local environments. The Lancet, 378(9793), 804–814. https://doi.org/10.1016/S0140-
6736(11)60813-1 
Underwood, R. L. (2003). The Communicative Power of Product Packaging: Creating Brand 
Identity via Lived and Mediated Experience. Journal of Marketing Theory and Practice, 
11(1), 62–76. https://doi.org/10.1080/10696679.2003.11501933 
 
